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able 1
S1 group S2 group S3 group ANOVA Post-Hoc
BV/TV, % 20.3±7.8 24.4±9.6 19.0±7.3 0.03 2/3
Tb.Th, mm 0.156±0.03 0.171±0.04 0.143±0.02 0.01 2/3
Tb.Sp. mm 0.602±0.08 0.614¼0.15 0.606±0.1 ns -
Tb.N, mm 1.25±0.25 1.39±0.32 1.29±0.29 ns -
DA 1.76±0.34 1.65±0.25 2.15±0.42 0.00002 3/2-1
Cart Th, mm 1.85.0.44 2.33±0.41 1.74±0.29 <10-4 3/2/1
Cart Vol, mm3 81.3±25.6 104.7±25.3 66.7±11.9 <10-4 3/2/1
SBP_Vol, mm3 14.4±6.5 17.8±5.8 10.4±3.1 <10-4 2/3-1
SBP_Porosit, % 28.1±20.5 12.7±6.0 17.6±7.4 <10-4 2/3-1
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A257during stance phase of walking. T2map average and rangewas different
in TF cartilage contact and non-contact regions. Cartilage adapts to
cyclic loading it experiences. In a healthy knee the regions of contact
have lower average and range of T2 values compared to non-contact
regions. The increase in average T2 map values for the ACLD knee is
likely attributed to a perturbed normal kinematic path where the
contact region may encompass cartilage ill-adapted to weight bearing.
Although the number of participants is small, this study provides the
tools to use subject-speciﬁc functional information to evaluate
cartilage structure and composition. Work is ongoing to recruit more
participants to develop characteristic T2 maps for aid in early OA
detection.
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LOCATION-DEPENDENCE OF SUBCHONDRAL TRABECULAR
STRUCTURE AND CARTILAGE AND SUBCHONDRAL BONE PLATE
THICKNESS ACROSS THE TIBIA IN HUMAN NON OSTEOARTHRITIC
KNEE: A MICRO-CT STUDY
S. Touraine, Jr. y, H. Bouhadoun, Jr. y, K. Engelke, Sr. z, J. Laredo, Sr. x,
C. Chappard, Sr. y. yB2OA UMR 7052 CNRS-Paris Diderot Univ., Paris,
France; z Inst. Med. Physics Erlangen-Nurmberg Univ., Erlangen,
Germany; x Service de radiologie osteo-articulaire Ho^pital Lariboisiere,
Paris, France
Purpose: To determine whether in non osteoarthritic (OA) knees car-
tilage and subchondral plate volume and subchondral trabecular bone
structure vary with location in the tibia plateau.
Methods: Bone cores extracted in three different locations from 28
cadaveric knees were scanned with micro-CT. Cadaveric unpaired knees
(left) obtained from a population of 17 (60.7%) women and 11 (38.3%)
men who willed their body to science were included in the study. The
mean age was 83 years ± 10 (range 58-99, median 82). For each
specimen the Kellgren-Lawrence score determined from post mortem
radiographs was lower than two.
After dissection, 3 vertical cores (7 mm in diameter, 10 mm in
length) were extracted in the posterior (S1), inner (S2) and lateral
(S3) regions of the medial tibial plateau. In all specimens S3 was
fully, S1 was partially and S2 was not covered by the meniscus. Each
core was imaged twice with micro-CT (SkyScan 1172®, Brucker, Bel-
gium) pixel size 10.23 mm. In the ﬁrst scan, the extracted cores were
imaged to measure cartilage volume (CartVol, mm3) and cartilage
thickness (CartTh, mm) by the sphere method. The second scan was
performed after defatting using supercritical CO2 to measure: sub-
chondral bone plate volume (SBP_Vol, mm3) and porosity
(SBP_Porosity, %) of the cortical subchondral bone as well as sub-
chondral trabecular architecture. In the 6.8 mm beneath the sub-
chondral bone plate: Bone Volume/Total Volume (BV/TV, %),
trabecular number (Tb.N, 1/mm), trabecular thickness (Tb.Th, mm),
trabecular separation (Tb.Sp, mm), and the degree of anisotropy
(DA,unitless) were measured.
One-way analysis of variance (ANOVA, Kruskal-Wallis), followed by
post-hoc analysis for multiple range test (Tukey-Kramer) were used to
investigate group differences in cartilage, subchondral bone plate and
trabecular bone structure. Pearson correlation coefﬁcients (r) were used
to investigate the relationship between cartilage, SBP and subchondral
trabecular bone.
Results: Table 1 shows mean ± SD values for the analyzed parameters
and also indicates whether there were signiﬁcant differences among
the three locations.
There is no correlation between trabecular bone parameters with
subchondral plate and cartilage. There is signiﬁcant correlation coef-
ﬁcients between the SBP_Vol and the CartTh and CartVol r¼ 0.60
(p<0.001) and 0.65 (p<0.0003), respectively in location (S1).
Conclusions: In non OA knees, the relationships between CartVol,
SBP_Vol and SBP_Porosity with subchondral trabecular bone volume
are location dependent. In an inner position (S2), which is never cov-
ered by the meniscus, CartVol, CartTh, SBP_Vol and the trabecular bone
parameters BV/TV and Tb.Th were higher and DA was lower compared
to the lateral (S3) locations, which are usually covered by the meniscus.
Parameters from the (S1) location partially covered by the meniscus
provide intermediate results between (S2) not coveredwith (S3) always
covered except for Tb.N and Tb.Sp. We conclude that the location in the
tibial medial plateau and the presence of the meniscus play an impor-
tant role on the surrounding structures such as cartilage, subchondral
plate and trabecular subchondral bone.T396
MULTI-DIMENSIONAL RELIABILITY ASSESSMENT OF FRACTAL
SIGNATURE ANALYSIS IN AN OUTPATIENT ORTHOPAEDIC
POPULATION
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A. Guermazi y,z. yASPETAR, Doha, Qatar; zBoston Univ. Sch. of Med.,
Boston, MA, USA; xHarvard Med. Sch., Boston, MA, USA; kUniv. of
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Purpose: It has been shown that trabecular bone structure parameters
extracted from radiographs known as fractal signature or bone texture
analysis (FSA) are able to predict structural outcomes such as radio-
graphic osteoarthritis (OA) progression. To date most studies inves-
tigating bone structure using FSA have focused on osteoarthritic joints
in older subjects in a standardized setting such as observational OA
studies using homogeneous radiographic acquisition protocols. As FSA
has the potential to be applied to a larger clinical audience as a prog-
nostic tool, its applicability in a routine clinical environment needs to be
explored. One potential ﬁeld of application will be sports medicine as
active athletes are at increased risk to premature joint degeneration due
to increased biomechanic loading and risk of joint injury. To fully
understand the potential of the method, data on reliability is para-
mount and should e despite the assessment of observer variability e
include parameters of image acquisition. The aim of this study was to
test the reliability of FSA measurements on a clinical cohort of patients
referred to a sports medicine department including several dimensions
such as intra- and inter-observer reliability, the inﬂuence of repeated
image acquisition using the same imaging technique and the variability
of measurements using uni- vs. bilateral image acquisition and anterior-
posterior (a.p.) vs. posterior-anterior (p.a.) acquisition.
Methods: The study was based on a search within the hospital PACS
system for knee radiography during a 2-year period. Included were
consecutive patients between 18 and 36 years of age who presented to
an outpatient clinic of a secondary referral center for sports medicine.
Patients complained of chronic or subacute pain, but must not have
suffered acute knee trauma within the last four weeks. Patients with
remote trauma and previous surgery were not excluded. Regions of
interest were placed in the subchondral medial tibial plateau. The
landmarks used were the tibial borders, tibial spine, ﬁbula head and
cortical plates. Fractal signatures were calculated in 10 horizontal and
vertical dimensions ranging from 0.29 mm to 1.57 mm. Reproducibility
of texture parameters was evaluated using intraclass correlation coef-
ﬁcients (ICC). Multi-dimensional assessment was performed including
1. a.p. vs. p.a. (acquired in Lyon-Schuss technique) views on 102 knees, 2.
Unilateral (single knee) vs. bilateral (both knees) acquisition on 27
knees (acquisition technique otherwise identical; same a.p or p.a view)
3. Repeat of the same image acquisition on 46 knees (same a.p or p.a
view, and same unitlateral or bilateral acquisition) and 4. Intra- and
inter-reader reliability with repeated placement of the ROIs in the
subchondral bone area on randomly chosen 100 knees.
Results: The total cohort included 685 patients of which 556 (81.2%)
were male and 60 (8.8%) patients had previous ACL surgery. 133 (19.4%)
patients were in the age group 18-22 years, 181 (26.4%) in the range of
23-27, 155 (22.6%) in the range of 28-32 and 216 (31.5%) were between
33 and 36 years old. Mean age was 28.5 years (SD ± 6.5). The ICC values
of the reproducibility of texture parameters for a.p. vs. p.a. image
acquisitions for horizontal and vertical dimensions combined were 0.72
(95% conﬁdence interval (CI) 0.70-0.74) ranging from 0.47 to 0.81 for the
different dimensions. For unilateral vs. bilateral image acquisitions the
ICCs were 0.79 (95% CI 0.76-0.82) ranging from 0.55 to 0.88. For repeat
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A258of the identical (a.p.) view the ICCs were 0.82 (95% CI 0.80-0.84) ranging
from 0.67 to 0.85. Intra-reader reliability was 0.93 (95% CI 0.92-0.94)
ranging from 0.86 to 0.98. Finally, inter-observer reliability was 0.96
(95% CI 0.88-0.99). A decrease in reliability was observed for increasing
voxel sizes. Table 1 gives a detailed overview of the reliability results.
Conclusions: Reliability measurements of FSA showed that the method
is potentially applicable in a clinical setting on a young patient pop-
ulation. However, radiographic technique appears to have a relevant
inﬂuence on reliability including a.p. and p.a. projections, uni- vs.
bilateral image acquisition and repeated measurements acquired in
identical fashion, which was not recognized previously. The inter- and
intra-observer reliability was excellent also in this young clinical cohort,
which conﬁrms previous reports from OA studies.
397
IS PHASE-CONTRAST COMPUTED TOMOGRAPHY MORE SENSITIVE
THAN MAGNETIC RESONANCE IMAGING IN QUANTIFYING
CARTILAGE DAMAGE IN OSTEOARTHRITIS?
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Purpose: Articular cartilage, damaged in Osteoarthritis, remains a
challenging tissue to accurately characterize using clinical imaging
techniques. This project quantitatively compares the use of magnetic
resonance imaging (MRI) and synchrotron based phase-contrast-
imaging computed tomography (PCI-CT) in making clinically relevant,
three-dimensional assessments of articular cartilage.
Methods: The medial tibial plateau of disarticulated human knee joints
from four healthy and four osteoarthritic donors was imaged using PCI-
CT at 45 keV and MRI technique, 3D FLASH. The respective pixel reso-
lutions were 28 and 313 micron. Using commercial software, computed
tomography data was manually segmented to generate three-dimensional surface reconstructions of the plateau cartilage, thus per-
mitting quantitation of its total volume and average thickness.
Results: PCI-CT effectively visualizes articular cartilage, differentiating
it from other tissues and surrounding synovial ﬂuid (simulated by a
phosphate buffered saline solution). The ten-fold resolution advantage
of PCI-CT over MRI, allowed for very accurate characterization of
articular cartilage. PCI-CT yielded statistically signiﬁcant lower “average
thickness” measures of articular cartilage compared to MRI.
Conclusions: PCI-CT may be more sensitive than MRI in quantifying
early deterioration of articular cartilage. The knowledge obtained from
this project supports efforts to, eventually, increase the diagnostic and
preventative capabilities in Osteoarthritis. Improved imaging would
enhance the ability to characterize tissue changes that occur in Osteo-
arthritis in vivo, and better relate these changes to patient symptoms.
Inﬂammation and Immunity
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RELATIONSHIP BETWEEN THE GUT MICROBIOTA,
LIPOPOLYSACCHARIDE, INFLAMMATION, AND METABOLIC
OSTEOARTHRITIS DEVELOPMENT: STUDIES IN A RAT MODEL
K.H. Collins, H.A. Paul, R.A. Reimer, R.A. Seerattan, D.A. Hart, W. Herzog.
Univ. of Calgary, Calgary, AB, Canada
Purpose: Western-type diets e high in fat and sugars e often lead to
obesity. Obesity in turn is associated with chronic inﬂammation,
through metabolic dysfunction, which may be a key risk factor for the
onset and increased rate of progression of a metabolic osteoarthritis
(OA) subtype. Growing evidence supports the link between obesity and
changes in the composition of the bacteria that reside in the gastro-
intestinal system, collectively termed the gut microbiota. Recently, the
role of the gut microbiota in activation of the innate immune response,
leading to systemic inﬂammation and OA, has been proposed as a novel,
unexplored mechanism in the context of metabolic osteoarthritis. The
purpose of this set of studies was to evaluate gut microbiota changes
induced by intake of a high fat/high sucrose diet in the context of OA,
and subsequent associations of gut microbial proﬁles with serum and
synovial ﬂuid cytokine and adipokine proﬁles, and knee joint damage.
Methods: Thirty-two male Sprague-Dawley rats (8-12 weeks old) were
randomly separated into two groups: a high fat/high sucrose diet
induced obesity (DIO) (n¼21, 40% fat, Diet #102412, Dyets, Inc) group
and a control (n¼11, LFD, 13.5% fat, LabDiet 5001) group. After a twelve-
week obesity induction period, DIO animals were tertile stratiﬁed into
an Obesity Prone (DIO-P, Top 33% of animals by change in body mass
over twelve weeks, n¼7), and an Obesity Resistant (DIO-R, bottom 33%
of animals by change in body mass over twelve weeks, n¼7) group.
Animals were followed for an additional 16 weeks and sacriﬁced. At
sacriﬁce, synovial ﬂuid and blood were collected and evaluated by Eve
Technologies, Calgary, AB using a Rat Cytokine Array/Chemokine Array
27-Plex Panel (EMD Millipore) detected by Luminex xMAP. OA damage
was determined by a Modiﬁed Mankin Scoring System. Systemic lip-
opolysaccharide (LPS) was evaluated using EndoZyme Recombinant
Factor C Assay (Hyglos GmbH, Germany). Proﬁling of 13 microbial
groups was performed using qPCR. All statistical tests were performed
at a¼0.05.
Results: DIO-P rats were heavier than both DIO-R and chow controls by
week 9 of the obesity induction period and remained heavier through
the remainder of the study (p<0.05). At sacriﬁce, though DIO-R and
chow animals had similar mass (DIO-R: 896 ± 43 g, CHOW 823 ± 19 g,
p¼0.25), both DIO-P and DIO-R animals had increased body fat com-
pared to chow controls at sacriﬁce (DIO-P: 56.7 ± 1.7%, DIO-R: 42.8 ± 1.5
%, CHOW: 29.5 ± 2.5%, p<0.001). All DIO animals had greater Modiﬁed
Mankin scores than lean animals (Median and {Interquartile range}:
DIO: 50 {40-63}, CHOW: 26 {22-38} p¼0.002). There was a positive
signiﬁcant relationship between body fat percentage (r¼0.60, p¼0.001)
and Modiﬁed Mankin score across all animals. However, no statistically
signiﬁcant relationship was found between body mass and Modiﬁed
Mankin score. Despite having more mass, DIO-P animals did not dem-
onstrate higher Modiﬁed Mankin Scores than DIO-R (p¼0.8). Eighteen
synovial ﬂuid analytes and four serum analytes were increased in DIO
animals compared to control animals, and synovial ﬂuid IL-1a was
positively associated with Modiﬁed Mankin Scores across all animals
(r¼0.48, p¼0.03). Circulating LPS levels were higher in all DIO animals
compared to chow animals (LPS DIO 2.18 ± 0.02 log eu/mL, lean 2.06 ±
